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ft) 1 0 4 b Sr^fcM LfcSt-^K^Tfi. :©4>W:tlt5feot 
JfcEEAgB 10 4a £: r <Z)^il!l^^«i-6i6o#^^AgP 104b fl>b<Z>«>o 
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ASP 10 4a ^P>^^4?)o#^^P*ai bT^b. ^#J^{Mi~5i6o#^a 
AM 10 4b ^fe^ot^^oSffi bfc «9 N ^{RiJi-{iAgi-^*o#^aA$P 1 
0 4b /^ib&o£?&£: 1 ffit£rtmb bT&V^T, ^^:^{5Lg-t-5i?)o#^a 

aspi o 4 a ^^^(^^o tt^tiii tfc 19 r tx% um<Dm-f&&< 
t^tt^^i o 2^mm^n^m^W2 o o ^311^2 o o^bMts 

If©Mf 2 0 2t:'feo^SaA?fP (fi£#&AI?fl) 104«U 

2 0 2 fc\ 0iJ£f;£^T--eiBl!j-r 3^/1^2 1 4 i©^ 

H-^-f- 5 ^ <b =t o ^^m-t- 6 r £ flS T? # 6 0 

HI 2 3 2 3 C^^-T J; 5 fc, lH^/l^y (gPW^/l/^) 9 4 

■ti:S^^^3 6Tifc^bfcXtkW£iii^#i£#l 1 0 ttmhi&m-fZ 

m &£Aboojij}g;trLflfi£ft: no &TI$££-fr&^ bTK^^S^Mi" <fc b 

M3 6xi%wvfcmmwtM&i7Lmmfc 1 1 o^-^gp^^s^w^sis^: 

110 ^TI^^^SJ: 5 bTt> <fcv\ 

of: 9 N El 2 3 A^^-T J: 5 94^, S®^L«3t^ 110 

©TB^TK^ffit^ lt^s e = o ~ 5 ° „ £?£b<fio~i o tenmm-r 

3 £ 5^ffiiti£-fr. ifh^Wittel 1 OOTE£:SM^S|S3 6«Lfc 
£^W<tr (DmMfrK iiliO. 1 ~ 1 0 mm, b< n 1 ~ 3 mmi^S 

teg^teK^So «^w<b^ig^L#it^i i o b&mhftig 

-T^— ^o#J^^^«tSw<bi^ig:^L«it^ l l o^*ffo-t-5«--o#)o£ 

m mm ©aA^n^ts,, ^lt, m2 3b^^-tj;5^. mm^/^y 

9 4 &TI^£^Tiii&*>i1fritffc 1 1 0<DT®£K^Wt(D2g$t&#*K$e£> 
fttfSfc. iii«t«i£{fcl l 0^MW£tK¥K&3 J; 5K#i»j£^3 0 ^ b 
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m*-l~£0. l~10mm N IfJLOiO. 2 ~ 1 mm k ft t) , Mt&tfiMikfo 

1 1 otmmw tfcw-t ft z>itLWx°mm*^?' 9 A^^it-^^xm^ 

Tt5o 

z.<Dm<Dtf>^%m<Dm&te, m%.t£ 1 o c c ~ 1 l n l< o~ 1 

5 0 c c -C*> <9 , «>o#^©ettbl^ra*is 0!lx.fi£ 0 . 1 ~ 1 0 s e c „ 
L<(iO. 5~1. 5sec-C*>5„ *fc> $> o # ^(Dfthm £: BB#} Lfc^, 

1 ~ 1 0 s e c „ L<ttO. 5 ~ 0 . 3sec "CfoSo 

<5 o 

02 414, ^M<75flfc©Htfi<^?10flg©«#P«)o#^H^igffl LfcmflWl 

3£B (gtK*&33£fi) w»f®^^i-o r<7>Wi N *BS:TlB|#l-ttS«w 

t,^ N i ©1«W(' ifet! ttl&it 5 * y - K 3 0 0^ft 

fcm 3 0 4 ^^^Lfc±^^PI^Lfc^o^W (tM#) 3 0 6 ^f W 

J6o#1f 3 0 6 WrtSP^tt, (tufti^ P«ft1Sffc©i5Siftfl*3ir# 3 10 k, 
rtgp^_hTl-jrii-rS^<^ii?L3 12a «:ft57/- K (I2©1I) 

3 1 2^45o#^^3 0 zftte&nztizfr^zmfcmmztiz <t 5 cei 
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f#g|$3 0 8^#bfcg&W£i5®#t«3£#3 1 0 ^[rJ-T S^KM&JS 
3 1 8 tfS&tt bttTV^So O^I9 s Z.(DM^h^X.n, 6o^i3 0 4rt 

r<E>£*Rifc*SFSB3 o 8-e^^LfcS^w^i^iS^i:«|jt^3 1 0©±S (£>o 
i 8 i^J5o^^AU rwaot, iijl&in:#i£ffc 3 1 0 ^SfiWi 

r. ©sis o # ise «r s $j £ ti y ^ ^ -t 
±xi t zm^btiz>ntf*®im-fz>o #>o#*&&Agis3 1 8 £ N mmw 

MIBOia 1 7^^HI 1 2 (aEt'Hl 1) K^"?-H!6w5n01IBomfl¥«>o#3£ttfc: 

3li-5«>o#a0nR3lgfl ($£ftBR3l$lO 13 0^7y-K9 8Stfi«Kiil 
16 (0 1#Rg) Ktt. rt^^etWftiJ^K^^l 3 2 i:7>f/^ 1 3 
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r. CJ5otIi[il7'f V 1 4 0<DfMte#>o£M3l£B 13 0 
^S^^ttTv^^o mtio-c, ^y^i 3 2, 1 3 8 <7}lfgiiM-#oT, 
&o#$?^:/^ l 6 rt<D&o#»$£^Wtii;j&^|fi£ft:i 1 0 b&ttfa-T 

zmmzms&ti, ^(Dm^wtM^^mmi^i 1 o t&Mfa-tzmm-m 
zmfomimt lt, *oftfti&7^y 1 3 6 zmfcrns^ >t lt, 

#>o t$r&ASfl 10 4 ^WA^i LT, feotiitH7^y 14 0 £rf& 

##B (SsS&atefi) B (®3#,«0 fcfcSB^ liW3 6« 
LfcS^W^iSiffii^tfllitfls: 1 10i:(DW N #J;tfcfO. 5~3mmi|i: 
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• ♦ 

z.(D &o\z.^ z.<dm\~ otitis SijatrtaiaSft: 1 1 o<Dftmz, mufofrh 
t£ z> mmmrnrn^- ~ - -?m- <o mr&ib * sl-t s h £ * s t> *■ k # * &k * 

fls:i 1 0^»TLt 9 ^ir^l^ih-r^r lie, 

3 6 X*i%WVtcmRW bM&iTCffi&W- 1 1 O^^^Lfc^rt^^i^Jg^L* 

ttmmtei i o b<Dm*ffiKfr'o%m (mm t>mftz>£ofc-rz>z.tx% 

5 «fc 5!:f5r^5f§5 0 

ffc*^* i 6 rtO^o 1 4 4;WI££*K r. 

<E>*HMf£im*& l 4 4 rtt£jft$t3£B 14 6 OT^TV^o :©i? ^ 
KUgfil 4 6T-J&iaL£:&<E>«>o#i£(i£{*0 ^r^^^-frT^o^^S (S 

1 O 2 tgl^tlSMf 2 0 0 i iMf 2 0 0 (11 4#,|) 
tbft%i1-Z>&Wtl<DfrWiW2 0 2-(?feo#^aASP (?£fls:$£At|J) 1041:, 
Ht, ^ CMOft©Mf 2 0 2 a -Cfeo (*i£ffcE£3l£fl) 1 

SOlr^tlfHML, rttbO^-ttW 2 0 2 , 2 0 2 a^, 1«W» 
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* y </ h^t^^MP§P9 4 b/&>b&5«>o#S£&Agfl (*&#&AS|5) 104 

4 cD£^w&ttA^svM^[p]-r3<£g^iaB y * h 

^(D^PSP9 4 d fi>bt£Z>£>o%WiW. 1 7\& mfcW.^lW) 13 0 Sr-^ti^tb 

m&mmmw-i i o i©f fl i©M^^ii^tiTf its, v^^s^ss* 

XLbtbTV^S4?)o#«!R3ISP («efrK3ISP) 1 3 0 Srf+flP Lfct> £«, 

3 - t ft < . &o#$i^3 0 4 <E>_k8Bfc:8E-k8B<£>^gfc 

oTIis fto#«S3 0 4rtl:fto#jS (ifcflO &#M&LT^#>o#*i£ ($? 

T&t, i©^iT'SSft^3 0 8 SrTI^^T, :©SWIfP3 0 8 
t§#tfcIIWi *o#St (i&ffc) <£>iftD6£0>lffll::a?>o#iK&AS& mfc 

&a£b) 3 i 8d>b*o#jR mm ^mx^^^mmwt^^^m mm 
<Dmffik<Dm\z&wtmr>^zm mm ztoizmwim mwm.^w 
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It5ltt3 2 0(D\XfrK> \Z.^ R^t^©^ j/Va 3 2 2 £#)o£fj£^3 0 4 

jE^*6o^1f 3 0 6 rt^p^miiTL^^VN^^^-^^b 
^57/-K4 1 2 ^ttLT, r©77^K4 1 2 t &ffi.W t <Df$ KWiS 

^bfc^J^^i~ 0 o£ <9 r<D0iJte N S^W^^«FLfcSte^§P 3 0 8 &ffi 

4 1 2 t(DmKtb^%mmAi® m^Am 3i8^f,*o#t 

^ ^ - ^ O «# &m & a -f"^ H 1 ft Z> t> <Z> £ f£ it 6 & S £ & < 
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m^^ot^eti, su3zE^i2i 2 7^^121 1 i ^*"*-«#*o #=g?s (fifths 

i) 9 8 SrtfSx.. n y— K8 8 ft, *o^H 1 1 4(D||il, T / — 
K9 8(i*o#m^l 1 4cD^@^^rtL^nm^^^^^tLS 0 iO#iJ(D 

:©m?6oilli:ii N S^^gp 3 6 & & o £ teK b (EI 
3#J80 TIB©J:5fc> K2 8 SrTI*$*« - ^ 

WC^iHIot- ^&i§iM^:ft&^/&^3&o#^^f£gB4 2 OdMl 
r<£>J6o#S&$ft^J&g&4 2 Oft, iffi*;^9 4(Djll£l*l£&<DT/- K9 

fc*o#^^A§P4 2 2 £ #>o#$i®3ISP4 2 4 i ^ LTV^ Lt, 
«6o#^aA§P4 2 2 t *o^^^5ISP4 2 4 «\ *6o^^#^7-T ^4 2 
6 -ejfgfitLT*3 ^rOido^fil?^ ^4 2 6 ^(i,^^^^y°4 2 8 , 
7^H4 3 OR^liW^ LTCltii^^ (^*"T^^^^) 
4 3 2^fg^tlTV^o £>o«&A£l$4 2 2ft, 033(^fi?l^ 
TS^yX;«^tT, (Mx.fi* 3^-f^]^) f£[R]rtT£>o£$?£rPft 

fflt^rit, ^i6o#^omttSr^^-rS J: 5f-M^^ £fcs6o 

#^K5l$P4 2 4 t>fi(^i^^fc fco^^^iRjoftcfrSr* a— Xfci&jfc 

rnia «9 , g^{fc*W3 6 aS£) 0 #{igB (H3#Rg) f'fc50#f' N S 



38 



i^^K2 8?rT^§^5 0 ^rUT, iH^tf?^:/ 4 2 8 *mW) LT, #>o# 
}£&A£&4 2 2 7i)^S^W£iibjg*it«3£ft 1 1 0©F B 1t*o#t^iiALo 
o#>o#f£SHI£tf4 2 4 U m^io-C. £^Wiri^ffi^L«it^ 

110 <t<D|f|&. IWIiSO^Btlot- ^^ffiit^tLSrW-T^ £>o 

mmmm^'^ * 3 2 ^lt, s^w^fetrcitit^i rot 

(Dfig^SottSfco t^Oi^ji^HOgftiiSr. — ^#J^t40. 5~10m/s 
e c , Ut. Kttl~l 0 m/ sec, JO-£f£ L < {4, 8 ~ 1 0 m/ s e 
c^pfS-TSo r<D45^, *o#^<Dit5it^H^>^3i^rP®i-S - tX\ 

g&3 6 ^£)o £<£gB (BI3#BSJ ^$>5B#^> mffi.{%n$$3 6-e^«Fbfc 
£^Wi:^ig^:«it^ 1 1 0i:©Pt^^> #iJxJ40. 5~3mmgS^i5 
f-eli^5/K2 8^T^$*> S^WirKiS^CWit^ 1 1 o 

5 — 1 Om/s e c ©*o#I<Z)SlW©^itIot-i^|iIitl5:i 
J&U l^feotll 1 1 4©|S^* K8 8 f', mm&T K9 
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154 mu, is^mim 150 <Dftmzm&mj&A,-v^z>fcm<DiBt& 

^fi. HI 3 4fc{R«*l-?^-*-«fc MUBUflgG l 5 ocomnffil® (An) 

:©fc^ gaMfflPflSP 1 5 OOrtgP^Jffiii^tL^:^ (#>o£jg£) Ortgp^Tt? 

rtiHWLT, r(D#iJi^J:^«. fto^toSftW 

as (ap) <DmMM*&Mmte*b^%m<Dffitix*m%Qvx, i3 4niit* 

^-f-Jt?^ IB^fflM^ l 5 oomnmi® (An) fc:*l*o#HSIfls«3fcttfc: 
#Tffi LT L£ 5 r t SrB&Jfc U :waot; #>o ti©i|^fco 

<5 o 

C u S 0 4 • 5H z O: 2 0 0 g/L 
H 2 SO 4 :0. 4 m o 1 /L 
C 1 : 6 0 p p m 
S5^^#ffiSH4lPJ : ifcS" P P m 
ffi^mfi&fn^ttMfc^ : ftp pm 
^:<Df{!l<D^P^iJ : %L p p m 

3000) ^y tru^^y ^— ,u (#^» 1000) &mft>ti, m 
^-f4ii #y ^7!)/v^w^^^^p^ Ks TKy^^- 
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r 3*mf£)g 1 5 2 tr/— K9 8 ^ffltilV^IIOlJi 

ftjl-Wu 1 0 — 5 0 mA/ c m 2 "C*>Sd5 x 2 0 — 5 0 m A/ c m 2 X*& Z> ^ 
L< s 4 0-5 0mA/cm 2 -Cfc5ii^Ii^f tV\ 

ilO Ort^r^nJiLT, #>o#ft£^l 0 Ort©*o^MSWiilM 
itfti l 0 b<Dm&#>^%mx*mti1r 0 »y/i28W 
It, S1£W £ i^j&fctlftitft: 1 1 o fcoffifc, Sfc&fls, ^JAjlO. 5-10 

mz&ozmn 114 <z>6&®&;& y— K8 8 ^ li^r;- K 9 8 K^rti 

»5o#Iii7'fy4 2 6(Drtai(^otf^y^l 6 (@1# 

fig) OTi, ICfeoii^y^ie^MlSiiTilCiW^ 

^4 2 8 a, 4 2 8 b ^^tl^tl^t LTV^^tfe5„ ^flKX^X. t£ 
^/^°^^°4 2 8 a, 4 2 8 b0lft|:#o"C, *o#i^^^ 1 6rt©feo 

tRW£i$j&#t*ig# 110 i: <D^Sr N 0ijx.fi 0. 5 — 1 0 m/ sec Wflfcit 
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1 6 Ulte> mmtf^y 14 1 (Z)SgS!j^#oT46o#^^ ^16 rt©i?)o # 
?&£Mm£^&«b#9it^&& 1 4 4tfS#^£*L. r<©*&J£bfliSI^Kl 4 4^ 
l:rail4 6^t^-CV>?> 0 i©i5i^ fl&M^H 14 6 Trflft^C L 

r^T% 137 t-^-T £ 5 ^ &&<£>«>o£i£i£AgP4 2 2 
#^K§I$|5 4 2 4 &tfffx-x rtlf)04?)o#«aASl5 4 2 2 £ o #^K5ISP 

o-C¥fT^-«^i«i£T^^T, «>o£;?£!R3|gP4 2 4 ^ b 8R5I $ foxmm. 

feW £ <Z> PbI £ „ 0flx.fi8E5£tfSO . 5~1 Om/s e c©lftW©iBCIo 

2 8 3 i iz.7jk~tmifc<Dffi-i&^&^xi>, m$mmx*3bz> 0 

x. t£m&<om&> -t co 3g,g -e N ffl % jh o # -effiii ts w <t as -c £ % - n k «t ot\ 

mM^tc 0 -eu-c. :<Dii©$ffii: s in 3 2&ot 3 3 i^tt^ftot 

— / §fl — <£> <D m i£ ^ £ ft o fc 0 
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C u S 0 4 • 5 H 2 0 : 2 0 0 ( g / L) 
H 2 S0 4 : 10 (g/L) 
CI : 6 0 p p m 

PEG (^^PSjj^ 3000) : 200ppm 
S P S : 5 p p m 

vj ai^-ix^^ ^ is : lppm 

ft o # 

fto tf&Otffcig : 1 m/ s 

ft o # lEflit; : 15mA/cm 2 

ft o £8^1 : 3B#f?H 
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» » 

1. £««r«#-r*£tR«Kf*&£. 

lifrfBfS l ©«SimrlBlB2«>S«ii:ore^«JEESrNliP-t-5*aS«rWi-S- 

2. HtriEm2<^m@iHtriB^ffi^«^«r«:it-rs«®^/^^5rWu tufa 
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6. msZMi&tfiM&fcn, jiT!ba>offitbg#^flf/&£*i^ mtzni&ttmm 

7. mumn^cmmm^ fc^^&mznx^Tm&mzm&tsii, mum 

mmm 0 

i2. mmmnm&Ante, mmmR^nnxi^w-r^mm^^^xis.^^z 

fifo 
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13. mmmm&wi$te®fe&&izffi]&.zft, mmmi%fti®*&mt-mz 

14. mmmnm^Am^. ?4 ^^^^-r^vrmmm^mm-r^m^ 

15. mfzm>Mm : &AUfrbmffim%: o . i~iom/ S ec©iM-?a 
rnmrn. 

16. K^&^^SStSGM^i^ 

mibs4r^«f$p l fc mm t m ieh 2 <d mm •& n fd^ ^ ^ 
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2 0. mn&mMm®LAi$te, mm&&u^i%ft-rzmm<omMk&<owmJ?fo 
^j-fRi-rsfim^^it b*i/rv^ r i: ^^mir-r^it* 3 ! i 6 taut <£> maws 

23. mmmmm&Amzs % isxnmm&mm-i-zmmi? 

2 4. ftulSm^M^A^a^ma?^^ 0 . l~10m/sec©iMT*a 

25. mm&em-rzmm&w&k, 
55 # to I'sss $ ti z> % 2 o m.m t , 

i«^^«it^^#J^^bm^aA^^m^^aALf^^rt^^Abfc 
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mm vxmn- ^nrv^ t-rz>m*m 2 5 fB^^m^^s^go 

2 7. WfBm2 0ffi@^MISi«^«5tft:^^^-r6li^*^^^Wb > Wti 

mm&wv hnx^z r t i: tsiM 2 5 tamo ays e D 

SB T-{fcf£i- § <£>JS it £p (7) P3 ^ ^ ft K » o fctefi \^WlWl h fh x v n 5 r. 
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3 3. 

4R©ffi!l^^ f>m»*SSrfl«¥ jR^AS-caA LitirtCaA Lfcll^^SrK 
3 7. grlB««t*aA»i^ia«»«!»§lif|J©^J&< i: t--^f4^ *«««f 

SB -e^^-t- 5 siso z> r ^ ft k o 7U£g k M&m # e> *t t v ^ r 
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3 3 mm.(DmffitihmmWo 

39. mm*i%w-rz>&m&fti$k, 

mummi^nu xi%m u tz mm tmmm^^M^^m^ \z m^u <dm 
m mmmokftu xi%& u tz. mm t m ibsbm & m m -r z> mm k ft nxs.^ 

4 0. lI^t^STOSPi, 

mtzmmuwnx&ft l tz mm<D^mm km m-r % &e iz.mwa&mm ^ 
mmmm^nux^wvtzmmtmum^^Mfa^^mm^Km^u<Dim 

41. HfrffiW^^-r^^w^^^^Wb, mmmfoifeAm*. mtzm* 
&^nr-s r t t -r % m&m 4 0 tzm^mmfammwo 
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lie 

4 7. SulE^fls^AlfP^. 5 y^^f b UT^5:Mt5lf ^©1 

4 8. 3EtR«r««fi-SS*R««r«B^. 

4 9. Hfr!BjW&tfM$i-5 MW^WL, H&fBSffr&Aaw*. jtfffBgp** 

* >v y * n ii l -c k »* e> n r v ^ * ^ *fc«Bui5gp*t*/^^^{i!i^'^sae^ 
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5 o. mmmw-mx^hmA^th^m^^m^i^^^-r^^mw: 

(iIl o 

So 

5 6. 

« &¥ft k lag £ *l & gp*t ^ s 
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5 7. iiufEW£{£^1-3lW*/i^£WU mflE^^aA^fix ft&IBSPM 

So 

5 6fStt^Kfe^a^g 0 

6 3. bsie^^awi-. ^>y^-rh^xmw-^mw.-r^m.^(Dm 

6 4. 3Et£«r^-t-SS«^«P^x 
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6 8. mmmtfci3iAUKmit#$:mw-fz>-t)\ ^tn-tmmmw-^A^<D^ 

ic&iLmtfWftmztixv^ r. ^#m^-t-^if^3l6 4|B«(DS^^a 

7 0. mzmfc&Ai$tmmwifom.$\i®n. Mm&m&wiRx&w-tzmm 
%mA,xs.\,^zttfa-tz>&w^mrt btix^z ~ £ ^#m^i-^t#*^6 4 
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o # s r <t ^ -r a * o # 

7 2. #^C>iSil»fEtL(75?5f£3l{i> 0. 5 ~ 1 0 m/ s e c r. £ £r 

7 3. BtfiaS^irHulETy- K©WBHfl, S^^tSr i:^<, 2ho l 
OmmPira^: ^l&WLb't&m sfciS 7 1 |B*c<D o £ 

74. mmmmtmmr k^wh^ sijg^Mffc^isw-fbn-cv^r 

7 6. MIS#«ft:gi:Sul2T/— KirGDPf!!^ SSfEtetf* 1 0 ~ 5 0 m A/ c 

77. itrfflia^ffllifllfPft, mn%&~£titemn&tf i o mu±x\ 

5 ft*JS 7 1 IS«<7) 46 o # 
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8 0. Htfta^o %M<D— ffiti:~0iM : rfLfrl(D : rftMte, 0. 5 ~ 1 0 m/ s e c Tf 

8 2. HtrlBMfflOimte, ^P*I*fcfi^ P&j&S l 0 n mJl^_L-C\ T^-<^ 
3fcJS7 8fEHffetf>#>o££?© 0 
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1 (omrnt mum 2 (D-mm t^m^mm^wiju-r^m.m.^m-i-^o 
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